Objective: Most women develop causal beliefs following diagnosis with breast cancer and these beliefs can guide decisions around their care and management. Bilateral mastectomy rates are increasing, although the benefits of this surgery are only established in a small percentage of women. In this study we investigated the relationship between causal beliefs and the decision to have a bilateral mastectomy. Method: Women (N ϭ 2,269) from the Army of Women's breast cancer research registry completed an online survey. Women were asked what they believed caused their cancer and responses were coded into 8 causal categories. Participants were also asked about the type of surgery they underwent following their breast cancer diagnosis. The odds ratios for having a double mastectomy were calculated for each causal category using random/bad luck as a referent category. Results: Hormonal factors (22%) and genetics (19%) were the most common causal belief, followed by don't know (19%), environmental toxins (11%), negative emotions (9%), poor health behavior (8%), other (6%) and random/bad luck (6%). Compared with the referent category, the odds ratio of having a bilateral mastectomy was significantly higher in both the genetics and hormonal causal belief groups (OR ϭ 2.36, 95% CI [1.38, 4.02] and OR ϭ 1.98, 95% CI [1.16, 3.38], respectively). Conclusions: Beliefs in a genetic cause for breast cancer are common and are associated with high rates of bilateral mastectomy. This is despite evidence that the actual genetic contribution to breast cancer is much lower than perceived and that bilateral mastectomy is, in most cases, unlikely to improve survival.
Individuals diagnosed with a serious illness usually develop a cognitive model of their condition and these beliefs function to guide the patient's decisions about treatment and ongoing management of their illness (Petrie & Weinman, 2012) . Causal beliefs are an important part of the patient's cognitive representation of their illness and, following a diagnosis of breast cancer, most women seem to develop beliefs about what caused their cancer (Stewart et al., 2001; Taylor, Lichtman, & Wood, 1984) . The most common causal beliefs identified by studies of women with breast cancer are: stress, toxic environmental exposure, genetics, hormones, and poor health behaviors (Rabin & Pinto, 2006; Stewart et al., 2001) .
Causal beliefs and other illness perceptions have been shown to have a strong influence on health care behavior in a variety of illnesses, as certain treatment options are better matched with some causal beliefs than with others. For example, first time myocardial infarction patients who believed their heart attack was caused by poor health habits were more likely to have made changes in their diet 6 months later (Weinman, Petrie, Sharpe, & Walker, 2000) . In breast cancer patients, women who believed their cancer was caused by a poor diet were more likely to use vitamins and supplements, and women who believed their cancer was caused by stress were less likely to smoke and more likely to use complementary therapies and antidepressants (Stewart et al., 2001) .
A treatment choice that is receiving more attention is the decision to undergo bilateral mastectomy surgery following breast cancer diagnosis. Studies have shown that rates of bilateral mastectomy have increased dramatically in the U.S. in recent years (Tracy, Rosenberg, Dominici, & Partridge, 2013) . For example, Memorial Sloan-Kettering Cancer Center showed an increase in bilateral mastectomy from 6.7% in 1997 to 24.2% in 2005 (King et al., 2011) and the MD Anderson Cancer Center also reported a recent rate of bilateral mastectomy of 23.2% (Yi et al., 2010) . The increase in bilateral mastectomy rates contrasts with the fact that the survival benefits of such surgery have not been demonstrated (Lostumbo, Carbine, Wallace, & Ezzo, 2010; Tracy et al., 2013) . Current guidelines advise that bilateral mastectomy is only recommended in a small percentage of breast cancer cases, in particular, among women with BRCA mutations (Giuliano et al., 2007) . However, only between 0.5%-3.1% of women with breast cancer display these mutations (Peto et al., 1999) . Even in women diagnosed with breast cancer aged younger than 40, where genetic mutation rates are generally higher, only approximately 9% of these women will harbor a deleterious BRCA1 or BRCA2 mutation (Golshan et al., 2006) .
A primary driver in the decision to have more radical surgery seems to be patient choice, but little is known about what influences this decision . Nekhlyudov et al. (2005) found that among women with unilateral breast cancer deciding to have contralateral prophalactic mastectomy, 45% reported that their decision was primarily their own. Patient perceptions about breast cancer and their personal risk seem to be important factors in influencing patients' decisions (Fisher et al., 2012; Tracy et al., 2013) . Previous research has identified a higher rate of bilateral mastectomy in women who had a family history of cancer (Yi et al., 2010) . In the current study we investigated the relationship between the patient's beliefs about the cause of her breast cancer and whether the patient had undergone a bilateral mastectomy. We predicted that women who believed their illness had a genetic cause would be more likely to opt for a bilateral mastectomy.
Method
Participants were recruited from the Dr. Susan Love Research Foundation Army of Women research registry. This organization recruits breast cancer survivors and others to partner with breast cancer researchers with the aim of reducing the morbidity and mortality associated with breast cancer. An estimated 51,000 women with breast cancer were invited, via e-mail, to participate as part of a larger study looking at adherence to endocrine therapy (Stanton, Petrie, & Partridge, 2014) . Participants who were at least 18-years-old who had been diagnosed with breast cancer were included if they were currently living the United States and had undergone surgery for their breast cancer. The final sample comprised 2,269 women who completed the online survey and met the eligibility criteria.
We collected basic demographic information including age, marital and employment status, along with time since diagnosis, breast cancer stage, and whether participants had undergone lumpectomy, mastectomy, or bilateral mastectomy. Causal beliefs were assessed with the question: "What do you think was the most important factor that caused your breast cancer?" from the Brief Illness Perception Questionnaire (Broadbent, Petrie, Main, & Weinman, 2006) . Two independent researchers coded the openended responses into eight categories. In cases where more than one causal belief was reported, the first belief mentioned by the participant was used. The interrater reliability between the two coders produced a Kappa of 0.94. Where raters could not agree a third independent rater made a final decision.
For the data analysis, the percentage of women reporting each causal category was calculated, as well as the percentage of women reporting bilateral mastectomy within each causal category. The odds of having undergone a bilateral mastectomy in each causal category relative to those reporting random/bad luck was calculated using logistic regression, STATA version 13. The random/bad luck category was chosen as the referent group because among those who assign a cause for their cancer it is not directly related to any specific treatment behavior. An alpha level of p Ͻ .05 was considered significant and 95% confidence intervals were calculated using the binomial method.
Results
Our study sample consisted of 2,269 women. Among these, 77.5% were married, 14.5% were divorced or separated, and 7.9% were single. The mean age was 55.5 years (SD 9.1, range 24 -86), and 42.6% reported working full time and 16.9% worked parttime. The average time since the diagnosis of breast cancer was 5.0 years (SD ϭ 3.8). Most women had early stage breast cancer with 6.2% reporting Stage 0, 42.2% Stage 1, 37% Stage 2, 12.7% Stage 3, and 7.9% Stage 4. In terms of type of surgery, 50.7% of women had a lumpectomy, 23.5% mastectomy, and 25.8% bilateral mastectomy.
The distribution of the causal beliefs among the sample is presented in Table 1 . Most of the sample reported a causal belief for their cancer-only 18.5% said they did not know. Hormonal factors (e.g., hormonal treatment, fertility treatment, early or late menarche) were the most common cause reported, followed by genetics, environmental toxins (e.g., pollution, chemicals), negative emotions (e.g., depression, stress), poor health behavior (poor diet, smoking), random/bad luck, and other reasons. There was a significant relationship between age, stage and marital status and bilateral mastectomy. Women who had bilateral mastectomy were significantly younger (M ϭ 52.80, SE ϭ 0.42) than those who had not (M ϭ 57.08, SE ϭ 0.22), t(833.99) ϭ Ϫ9.10, p Ͻ .001. Women who had bilateral mastectomy also reported more advanced stage disease (M ϭ 2.18, SE ϭ 0.05) than women who reported no bilateral mastectomy (M ϭ 1.73, SE ϭ 0.23), t(2,286) ϭ 8.28, p Ͻ .001. Bilateral mastectomy was also more common among married women (26.6%) than unmarried women (21%) 2 (1, n ϭ 2,286) ϭ 6.66, p ϭ .01. We controlled for these three factors in the logistic regression examining the association between causal beliefs and the likelihood of bilateral mastectomy.
The percentage of women reporting having undergone bilateral mastectomy varied with causal belief. Bilateral mastectomy was significantly more common among women reporting genetics or hormonal factors as causing their breast cancer (see Table 1 ). In comparison with women reporting random/bad luck as their causal belief, the women reporting genetic beliefs were 2.36 times more likely to have undergone a bilateral mastectomy (p Ͻ .002) and those reporting hormonal causal beliefs were 1.98 times more likely (p ϭ .012).
Discussion
This study found that most women held causal beliefs about why their breast cancer developed, and these beliefs could be reliably coded into eight causal categories. Hormonal factors and genetics were by far the most common beliefs. We found the likelihood of having a bilateral mastectomy was high in this sample, and was significantly related to having a genetic or hormonal causal belief for the development of breast cancer.
Genetic and hormonal factors as well as stress have previously been found to be commonly reported causal beliefs for breast cancer (Panjari, Davis, Fradkin, & Bell, 2012; Rabin & Pinto, 2006; Stewart et al., 2001; Taylor et al., 1984) . Although previous studies have not looked at the relationship between causal beliefs and surgical decisions following breast cancer diagnosis, patients' causal beliefs have been shown to influence the use of complementary therapy and other health behaviors (Panjari et al., 2012; Stewart et al., 2001) .
The study findings underline the contrast between the established genetic basis for breast cancer, which is usually estimated between 0.5%-3.1% of women with the disease (Peto et al., 1999) , and the number of women who believe their breast cancer has a clear genetic cause (e.g., a testable BRCA1 or BRCA2 mutation or another much more rare genetic alteration such as P53 mutation). This discrepancy may be partly explained by the high number of breast cancer cases in the population. As breast cancer is a common malignancy, the probability of having breast cancer among female relatives is high (McPherson, Steel, & Dixon, 2000) . Even though germ line mutations in BRCA1 and BRCA2 and other rare breast cancer-predisposing genetic mutations account for only 15%-20% of breast cancer clustered in families (Nathanson, Wooster, & Weber, 2001) , having relatives diagnosed with breast cancer may cause women to overestimate the contribution of genetics to their breast cancer.
Another important factor in the overestimation of genetic factors may be due to the disproportionate attention given to genetic risk factors in the media relative to other risk factors for breast cancer (Henderson & Kitzinger, 1999) . This was evidenced recently by the media interest in Angelina Jolie's decision to undergo a preventive double mastectomy (Borzekowski, Guan, Smith, Erby, & Roter, 2013) . Such media stories may also cause women to more readily adopt hereditary causal beliefs after they have been diagnosed with breast cancer due to the availability heuristic (Tversky & Kahneman, 1973) . Consistent with this finding, high rates of genetic causal beliefs for breast cancer have also been found in studies of the general population who have not experienced cancer (Buick & Petrie, 2002; Wang, Miller, Egleston, Hay, & Weinberg, 2010) .
The strong association between bilateral mastectomy and a genetic or hormonal causal belief for breast cancer reinforces how illness perceptions can guide actions designed to manage the illness, and how treatment decisions need to fit or cohere with the patient's beliefs about their illness (Petrie & Weinman, 2012) . Given a particular causal belief, certain treatments will make more sense to patients than others. Both genetic and hormonal causal beliefs emphasize biological factors as being important in the development of breast cancer and are both associated with an increased use of a bilateral mastectomy, whereas it is likely other causal models impact on the adoption of other sorts of treatments. It is also worth emphasizing that the causal belief on its own is unlikely to lead to bilateral mastectomy without a surgeon who is willing to do the operation.
The study is limited by the cross-sectional design, which makes it difficult to determine the direction of the relationship between causal beliefs and treatment choice. It should also be noted that we only assessed women who had received surgery as part of their treatment following their breast cancer diagnosis. Further, we did not assess whether women had been tested for a genetic mutation or had a family history of breast cancer. It also needs to be established whether these findings in a large Army of Women Web site sample generalize to other breast cancer populations. The self-report nature of the questionnaire means it is impossible to check the veracity of patients' clinical history and data or look at differences between survey respondents and nonrespondents. Bearing these limitations in mind, the study suggests that causal beliefs about the development of breast cancer are an important influence on the type of surgery women choose. It is important that clinicians are aware of patients' causal models of their breast cancer, as these may be critical when women are considering surgical options. Correcting misconceptions about the role of genetic factors and the risk of new primary contralateral breast cancer compared with recurrence of the cancer that they have This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
already developed is important in helping women make appropriate treatment options (Abbott et al., 2011; Guiliano et al., 2007) .
